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DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority under 35 U.S.C. §119 from
Japanese Patent Applications No. 2007-074635 filed on Mar.
22, 2007, and No. 2008-008684 filed on Jan. 18, 2008. The
entire subject matters of the applications are incorporated
herein by reference.

BACKGROUND

1. Technical Field

The following description relates to one or more display
devices that allow a user to quickly grasp more information
with less operations even in a limited display area.

2. Related Art

Conventionally, there has been known a technique in which
abbreviated texts are displayed in a list form on an LCD
display unit, and then by selecting one of the abbreviated texts
through an operating unit, a complete text corresponding to
the abbreviated text as selected is displayed (for example, see
Japanese Patent Provisional Publication No. 2006-126503,
hereinafter which is simply referred to as >503 Publication). It
is noted that, according to 503 Publication, when the com-
plete text can not be displayed within a screen area ofthe LCD
display unit, the complete text is displayed in a scrolled man-
ner.

SUMMARY

However, according to the technique disclosed in *503
Publication, the operation of displaying the complete text can
be performed only for the abbreviated text as selected. There-
fore, it is unfortunate that, when a user wishes to grasp what
each ofthe abbreviated texts as displayed represents, the user
has to select it on a one-by-one basis to display the complete
text thereof.

Aspects of the present invention are advantageous in that
there can be provided one or more improved display devices
that allow a user to quickly grasp more information with
fewer operations even in a limited display area.

According to aspects of the present invention, there is
provided a display device, which includes a display area
configured to display information therein, an information
storing unit configured to store therein a plurality of pieces of
predetermined information displayable in the display area, an
abbreviation storing unit configured to store therein an abbre-
viation corresponding to each of the predetermined informa-
tion stored in the information storing unit, an information
detecting unit configured to detect first information of the
predetermined information as a subject to be displayed in the
display area, a judging unit configured to judge whether the
first information detected by the information detecting unit
includes a plurality of pieces of information, and a first con-
trol unit configured to acquire each of the first information
and an abbreviation thereof from the information storing unit
and the abbreviation storing unit, respectively, and to display
each of the first information and the abbreviation thereof in
the display area, in case where it is judged by the judging unit
that the first information includes a plurality of pieces of
information.

In some aspects of the present invention, when there are a
plurality of pieces of information to be displayed in the dis-
play area of the display device, there are displayed in the
display area, each of the information to be displayed and an

10

15

20

25

30

35

40

45

50

55

60

65

2

abbreviation corresponding to each of the information to be
displayed. Thus, the user can recognize that the information
as displayed includes a plurality of pieces of information
based on the abbreviations as displayed, and also recognize
what each of the information (abbreviations) represents.
Hence, the user can quickly grasp more information with
fewer operations even in a limited display area.

According to another aspect of the present invention, there
is provided a display device, which includes a display area
configured to display information therein, an information
storing unit configured to store therein a plurality of pieces of
predetermined information displayable in the display area, an
information detecting unit configured to detect display infor-
mation of the predetermined information as a subject to be
displayed in the display area, a first judging unit configured to
judge whether the display information detected by the infor-
mation detecting unit includes a plurality of pieces of infor-
mation, and a first controller configured to acquire the display
information from the information storing unit, and to display
the display information and a numerical number of the dis-
play information in the display area, in case where it is judged
by the first judging unit that the display information includes
a plurality of pieces of information.

In some aspects, when there are a plurality of pieces of
information to be displayed in the display area of the display
device, there are displayed in the display area, the information
to be displayed and the numerical number of the information
to be displayed. Thus, the user can recognize the numerical
number of the information, and also recognize what the infor-
mation represents. Therefore, the user can quickly grasp more
information with fewer operations even in a limited display
area.

BRIEF DESCRIPTION OF THE
ACCOMPANYING DRAWINGS

FIG. 1 is an external view of an image forming device in a
first embodiment according to one or more aspects of the
present invention.

FIG. 2 is a block diagram showing a major electrical con-
figuration of the image forming device in the first embodi-
ment according to one or more aspects of the present inven-
tion.

FIG. 3 schematically shows a configuration of an error
display memory in the first embodiment according to one or
more aspects of the present invention.

FIG. 4A is an example of an abbreviation display screen
image displayed on an LCD when a plurality of errors are
caused in the first embodiment according to one or more
aspects of the present invention.

FIG. 4B schematically shows how a screen image dis-
played on the LCD in case where the plurality of errors are
caused is switched in the first embodiment according to one or
more aspects of the present invention.

FIG. 5 is a flowchart showing a screen display process to be
executed in the image forming device in the first embodiment
according to one or more aspects of the present invention.

FIG. 6A is an example of a simplified display screen image
displayed on an LCD of an image forming device in a second
embodiment according to one or more aspects of the present
invention.

FIG. 6B schematically shows how a screen image dis-
played on the LCD is switched between the simplified display
screen image and detail display screen image in the first
embodiment according to one or more aspects of the present
invention.
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FIG. 7 is a flowchart showing a screen display process to be
executed in the image forming device in the second embodi-
ment according to one or more aspects of the present inven-
tion.

FIG. 8 schematically shows an abbreviation display screen
image in a modification according to one or more aspects of
the present invention.

DETAILED DESCRIPTION

It is noted that various connections are set forth between
elements in the following description. It is noted that these
connections in general and, unless specified otherwise, may
be direct or indirect and that this specification is not intended
to be limiting in this respect. Aspects of the invention may be
implemented in computer software as programs storable on
computer-readable media including but not limited to RAMs,
ROMs, flash memory, EEPROMs, CD-media, DVD-media,
temporary storage, hard disk drives, floppy drives, permanent
storage, and the like.

Hereinafter, embodiments according to aspects of the
invention will be described with reference to the accompany-
ing drawings. FIG. 1 is an external view of an image forming
device 1 as an example of a display device in a first embodi-
ment. As shown in FIG. 1, the image forming device 1
includes a main body 2 formed substantially in a box shape,
paper feed cassette 3 provided at a lower side of an opening of
the main body 2, catch tray 4 onto which a recording paper
with an image formed thereon is ejected.

On an upper face of the main body 2, there is provided an
operation panel 14. In a center of the operation panel 14, there
is provided a liquid crystal display 16 (hereinafter, referred to
asan LCD 16), which displays thereon various messages such
as an operation command message in execution of printing,
message required for each function of the image forming
device 1, and below-mentioned error message that warns a
user of occurrence of an error.

At both sides of the LCD 186, there are provided input keys
15 through which a user input is accepted. The input keys 15
include a numeric keypad provided with numeric buttons of
“0” to ““9,” asterisk button, sharp button, clear key for termi-
nating an operation in execution, start key for starting an
operation, and direction keys for specifying a direction in
which a display on the LCD 16 is scrolled. By operating the
input keys 15 as required, the image forming device 1 can be
operated.

The image forming device 1 is configured with a so-called
laser printer, which includes an image forming unit 20, trans-
fer unit 21 that transfers an image formed by the image
forming unit 20 onto the recording paper, and fixing unit 22
that fixes the image transferred onto the recording paper
through heating and pressing (see FIG. 2, in which any of the
aforementioned units is shown), so that the image can be
formed on the recording paper as fed.

Subsequently, referring to FIG. 2, an electric configuration
of the image forming device 1 will be described. FIG. 2 is a
block diagram showing a major electric configuration of the
image forming device. As shown in FIG. 2, the image forming
device 1 has a control unit 30 that takes overall control of each
unit of the image forming device 1. An ASIC 31 included in
the control unit 30 is connected with the image forming unit
20, transfer unit 21, and fixing unit 22. Further, the ASIC 31
is connected with a remaining toner sensor 23, waste toner
detecting sensor 24, recording paper sensor 25, panel gate
array 15a, and LCD controller 16a.

The control unit 30 includes a CPU 32, ROM 33, RAM 34,
flash memory 35, and network interface 38 (hereinafter,
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4

referred to as a network I/F 38) as well as the ASIC 31. Each
of the CPU 32, ROM 33, RAM 34, flash memory 35, and
network I/F 38 is connected with the ASIC 31 via a bus line.

The CPU 32 is a microprocessor that executes various
programs stored on the ROM 33. The ROM 33 is a read-only
memory that stores thereon the various programs to be
executed by the CPU 32, and constant values and tables that
are referred to in case where the programs are executed.
Further, the ROM 33 is provided with an error display
memory 331. It is noted that details of the error display
memory 331 will be described later with reference to FIG. 3.

The RAM 34 is a memory with a work area to temporarily
store parameters when the various programs are executed by
the CPU 32. The flash memory 35 is a rewritable memory
configured to store various kinds of data in a state where the
image forming device 1 is powered on, and to hold the data
after the image forming device 1 is powered off.

The ASIC 31 is an integrated circuit configured to convert
a command issued by the CPU 32 into a signal for driving
each unit and output the converted signal. Further, the ASIC
31 converts a signal outputted by a panel GA 154, and trans-
mits the converted signal to the CPU 32.

The image forming unit 20 is provided with a photocon-
ductive drum 201, electrification unit 202, exposure unit 203,
and developing unit 204. The photoconductive drum 201 is a
drum on a surface of which a toner image is formed. The
electrification unit 202 is configured to charge the surface of
the photoconductive drum 201 evenly and positively. The
exposure unit 203 is configured to illuminate laser light on the
surface of the photoconductive drum 202, and provided with
laser oscillators (not shown) each of which emits laser light.
The developing unit 204 includes a developing roller to pro-
vide attachment for toner onto the photoconductive drum
201, and a supply roller to provide attachment for toner onto
the developing roller.

The transfer unit 21 is provided with a transfer roller to
transfer the toner image supported by the photoconductive
drum 201 onto the recording paper, and connected with the
ASIC 26. By applying a negative electrical potential to the
transfer roller, the positively charged toner as supported by
the photoconductive drum 201 can be transferred onto the
recording paper.

The fixing unit 22 includes a heating roller to heat the toner
transferred onto the recording paper, and a pressing roller to
press the recording paper between the heating roller and the
pressing roller. By the fixing unit 22 configured in this man-
ner, the toner transferred onto the recording paper is fixed.

The remaining toner sensor 23 is configured with an LED
and phototransistor so as to detect an amount of remaining
toner. Detecting light emitted by the LED goes into an inter-
nal space of a toner chamber (not shown) through a transpar-
ent port. Then, when a small amount of toner is left in the
toner chamber, a large intensity of detecting light is received
by the phototransistor, since the detecting light is not blocked
by the toner so much. Meanwhile, when the toner chamber is
filled with a large amount of toner, a small intensity of detect-
ing light is received by the phototransistor, since the detecting
light is blocked by the toner. Thus, the remaining toner sensor
23 can detect the remaining amount of the toner based on the
intensity of the detecting light received by the phototransistor.
When the remaining amount of the toner as detected by the
remaining toner sensor 23 is equal to or less than a predeter-
mined threshold, error information is displayed on the LDC
16 such that the user is induced to exchange a toner cartridge.

The waste toner detecting sensor 24 is placed inside a waste
toner box (not shown) provided in the main body 2 to house
waste toner collected by cleaning, so as to detect the amount
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of the waste toner held in the waste toner box. When the
amount of the waste toner detected by the waste toner detect-
ing sensor 24 is equal to or more than a predetermined thresh-
old, error information is displayed on the LCD 16 such that
the user is induced to exchange the waste toner box.

The recording paper sensor 25 is configured to detect
occurrence of paper jam caused, for example, with a record-
ing paper being wound around a roller. When the occurrence
of paper jam is detected by the recording paper sensor 25,
error information is displayed on the LCD 16, such that the
user is induced to remove the recording paper.

The panel GA 154 is configured to control the input keys 15
through which an input for giving an intended instruction to
the image forming device 1 is accepted. The panel GA 154 is
connected not only with the input keys 15 but with the ASIC
31 as well. The panel GA 15a detects an input through the
input keys 15 and transmits a predetermined code signal to the
ASIC 31.

The LCD controller 16a controls the LCD 16 to display
thereon information regarding an operation of the image
forming device 1. The LCD controller 164 is connected with
the ASIC 31 and LCD 16.

The network I/F 38 is an interface configured to perform
data communication, and connected with the ASIC 31 and PC
100. The network I/F 38 converts image information received
from the PC 100, and transmits the converted image informa-
tion to the CPU 32.

Referring to FIG. 3, the error display memory 331 will be
described. FIG. 3 schematically shows a configuration of the
error display memory 331. As shown in FIG. 3, the error
display memory 331 is a memory configured to store thereon
an error title 3311, abbreviation 3312 of the error title, and
operation information 3313 for each error that might be
caused in the image forming device 1.

The error title 3311 is information representing what kind
of error is caused. The abbreviation 3312 is information that
represents a corresponding error title 3311 in an abbreviated
form. The operation information 3313 is information repre-
senting how to operate the image forming device 1 so as to
release the error. For example, an error title “Jam Inside” is
associated with operation information “Open the Front
Cover, pull out the Drum Cartridge completely and remove
the jammed paper.”

In addition, an error title “Toner Life End” is associated
with operation information “Replace the Toner Cartridge.”
Furthermore, an error title “Waste Toner full” is associated
operation information “Replace the Waste Toner Box. Refer
to the User’s Guide for how to do it.” When the occurrence of
the error is detected, error information regarding the caused
error is read out from the error display memory 331, and
displayed on the LCD 16. Thereby, the user is warned of the
caused error.

It is noted that only three kinds of errors have been
described with the respective error titles, abbreviations, and
operation information thereof shown in FIG. 3 for the sake of
easy understanding. However, information stored in the error
display memory 331 is not limited to the aforementioned
information, and may further include information regarding
various other errors.

Referring to FIG. 4, the error information displayed on the
LCD 16 will be described. FIG. 4A is an example of an
abbreviation display screen image 160 displayed on the LCD
16 when two or more errors are caused. As shown in FIG. 4A,
the abbreviation display screen image 160 shows the error
information read out from the error display memory 331 (see
FIG. 3). A display area on the LCD 16 is divided into an upper
abbreviation area 1601 to display the abbreviations 3312 and
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a lower information display area 1602 to display the error
titles 3311. The abbreviation display screen image 160 dis-
plays the error titles of the currently-caused errors and the
abbreviations corresponding to the error titles in substantially
all of the display area on the LCD 16.

As shown in FIG. 4A, since each of the abbreviations “J1,”
“TLE,” and “WTF” has a small number of characters, even
though a plurality of errors are caused, the abbreviations of all
errors caused can concurrently be displayed side by side.
Thus, the user can grasp the plurality of caused errors even in
the limited display area, at a glance, without particular opera-
tions. Thereby, the user can quickly take an appropriate action
for each error. In addition, since the error titles corresponding
to the abbreviations are displayed on the lower information
display area 1602, the user can visually recognize the error
titles at the same time as the abbreviations. Therefore, the user
can quickly grasp a lot of information even in the limited
display area.

In the meantime, each of the error titles displayed in the
information display area 1602 has a larger number of charac-
ters than a corresponding abbreviation. Hence, when a plu-
rality of errors are caused, all the plurality of errors may not
concurrently be displayed. In the present embodiment, when
either aleft direction or right direction is specified through the
direction keys of the input keys 15 while the abbreviation
display screen image 160 is displayed on the LCD 16, the
information in the information display area 1602 is displayed
in amanner scrolled in the specified direction. Thus, all text of
the error titles can be displayed even in the limited display
area. Therefore, it is more user-friendly for a user who cannot
grasp what kind of error is caused only with a corresponding
abbreviation. Further, since the lower information display
area 1602 is only scrolled, the user has only to perform
simpler operations than those would be done if an upper area
and lower area were independently scrolled. Hence, it results
in that the user can easily operate and view the abbreviation
display screen image 160.

As shown in FIG. 4 A, there is displayed in the information
display area 1602, all text of at least one error title and at least
part of another error title. The user may understand what kind
oferror is caused based on part of an error title. In such a case,
the user can quickly grasp a lot of information.

FIG. 4B shows how the screen image displayed onthe LCD
16 in case where the plurality of errors are caused is switched.
Firstly, when the occurrence of a plurality of errors is
detected, the abbreviation display screen image 160 is dis-
played on the LCD 16. Thereby, the user can visually recog-
nize the number of the caused errors and abbreviations of
error titles corresponding to the caused errors. The display of
the abbreviation display screen image 160 is good enough for
a user who can grasp what kinds of errors are caused and
quickly understand how to release the errors from the abbre-
viations and the errortitles displayed in the lower information
display area 1602. However, some users may not grasp what
kinds of errors are caused from the abbreviations. In addition,
some user may not understand how to release the errors from
the abbreviations. In such cases, in the present embodiment,
in response to a user’s operation, the abbreviation display
screen image 160 is deleted, and instead a detail display
screen image 161 is displayed on the LCD 16.

As shown in FIG. 4B, in the abbreviation display screen
image 160 displayed on the LCD 16, a reference character is
displayed in a manner associated with each abbreviation in an
initial state. For example, in the abbreviation display screen
image 160, an abbreviation “1J” is associated with a reference
character “1.” Additionally, an abbreviation “TLE” is associ-
ated with a reference character “2.” Further, an abbreviation
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“WTF” is associated with a reference character “3.” In
response to one of the reference characters being inputted by
the user, detailed information of an abbreviation correspond-
ing to the inputted reference character is displayed as the
detail display screen image 161.

For example, when “1” is inputted through the input keys
15 in a state where the abbreviation display screen image 160
is displayed, the detail display screen image 161 regarding the
abbreviation “1J” is displayed. Additionally, when “2” is
inputted through the input keys 15 in the same state, the detail
display screen image 161 regarding the abbreviation “TLE” is
displayed. Furthermore, when “3” is inputted through the
input keys 15 in the same state, the detail display screenimage
161 regarding the abbreviation “WTF” is displayed.

Thus, the user can understand the meaning of a reference
character corresponding to an abbreviation on the abbrevia-
tion display screen image 160. In addition, by inputting the
reference character, it is possible to display required informa-
tion in the display area, quickly and easily.

Further, while any detail display screen image 161 is being
displayed, with another reference character being inputted,
the present detail display screen image is changed to a detail
display screen image 161 corresponding to the inputted ref-
erence character. Thereby, in case of a plurality of errors, it is
possible to make the user visually recognize detailed infor-
mation regarding each of the errors, quickly and easily.

Furthermore, in response to the clear key of the input keys
15 being pressed while the detail display screen image 161 is
being displayed, the present display on the LCD 16 is
switched from the detail display screen image 161 to the
abbreviation display screen image 160. Thereby, when the
user wishes to reconfirm all errors that are currently occur-
ring, or to know a reference character to make an intended
detail display screen image 161 display, the user can again
refer to the detail display screen image 160 quickly and easily.

Additionally, as shown in FIG. 4B, the detail display screen
image 161 has an upper error title area 1611 to display an
error title and a lower operation information area 1612 to
display operation information into which the display area on
the LCD 16 is divided. The operation information in the
operation information area 1612 has a larger number of char-
acters to be displayed than the error title. Therefore, in some
cases, all the operation information may not be displayed at a
time. In the present embodiment, in case where either the left
direction key or right direction key of the input keys 15 is
selected while the detail display screen image 161 is being
displayed on the LCD 16, the display in the operation infor-
mation area 1612 is scrolled in a direction specified by the
selected direction key. Thereby, all the operation information
can conveniently be displayed even in such a limited display
area. Additionally, since the lower operation information area
1612 is only scrolled, necessary the user is required to per-
form simpler and easier operations, and can more easily rec-
ognize what the display on the LCD 16 represents, than those
that would be required if the upper area and lower area were
separately scrolled.

It is noted that although a numerical number is used as the
“reference character” in the present embodiment, the refer-
ence character is not limited to the numerical number. As long
as the reference character is information that the user can
input through the input keys 15, any symbol or character may
be associated with the abbreviation.

Referring to FIG. 5, a screen display process to be executed
in the image forming device 1 will be explained. FIG. 5 is a
flowchart showing the screen display process.

Firstly, a standby screen image representing no error
caused is displayed on the LCD 16 (S2). Next, it is judged
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whether an error is caused, based on signals outputted by the
remaining toner sensor 23, waste toner detecting sensor 24,
and recording paper sensor 25 (regarding all the above sen-
sors, see FIG. 2), and another signal to detect the error (S4).
Next, it is judged whether the error as detected includes just a
single error (S6).

When it is judged that the error as detected includes just a
single error (S6: Yes), an error title and operation information
of'the caused error are read out from the error display memory
331 (S8). Then, the detail display screen image 161 (see FIG.
4) is displayed (S10). To be more concrete, as described with
reference to FIG. 4, the detail display screen image 161 is
configured to be displayed in response to the reference char-
acter being inputted by the user. However, when the caused
error includes just a single error, regardless of whether the
reference character is inputted by the user, the detail display
screen image 161 is displayed. Thereby, even though the user
performs no special operation, the user can get necessary
information. Subsequently, it is judged whether the error is
released, based on the signals outputted by the remaining
toner sensor 23, waste toner detecting sensor 24, and record-
ing paper sensor 25 (S12).

When it is not judged that the error is released (S12: No), it
is judged whether a new error is caused, based on signals from
outputted by the remaining toner sensor 23, waste toner
detecting sensor 24, and recording paper sensor 25 (S14).
When it is judged that a new error is caused (S14: Yes), the
present process goes to a below-mentioned step S17.

Meanwhile, when it is judged that a new error is caused
(S14: No), it is judged whether the new error as detected
includes just a single error (S16). When it is judged that the
new error as detected includes just a single error (S16: Yes),
the present process goes to S10, and the detail display screen
image 161 is kept being displayed. Thus, while the steps S10
to S16 are repeated, in case where the error is released (S12:
Yes), the present process goes back to S4.

Subsequently, there will be described a case where it is
judged that an error is caused (S4: Yes) and that the caused
error includes two or more errors (S6: No). In this case (S6:
No), an abbreviation and error title of each error as caused are
read out from the error display memory 331 (S17). Then, the
abbreviation display screen image 160 (see FIG. 4), which
includes the abbreviations and error titles as read out, is
displayed onthe LCD 16 (S18). Next, it is judged whether the
errors are released (S20).

When it is not judged that the errors are released (S20: No),
it is judged whether a new error is caused, based on the signals
outputted by the remaining toner sensor 23, waste toner
detecting sensor 24, and recording paper sensor 25 (S24).
When it is judged that a new error is caused (S24: Yes), the
present process goes back to S17, in which an abbreviation
and error title of the new error are read out from the error
display memory 331, and the abbreviation display screen
image 160 is displayed on the LCD 16 with the abbreviation
and error title as read out being added thereto.

Meanwhile, when it is not judged that a new error is caused
(S24: No), it is judged whether a reference character is input-
ted by the user (826). When it is not judged that a reference
character is inputted by the user (S26: No), it is judged
whether either the left direction key or right direction key of
the input keys 15 is selected (S30).

When it is judged that either the left direction key or right
direction key of the input keys 15 is selected (S30: Yes), the
display in the lower display information area 1602 (see FIG.
4A) on the abbreviation display screen image 160 is scrolled
in a direction specified by the selected directionkey. Then, the
present process goes back to S17.
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Meanwhile, when it is not judged that either the left direc-
tion key or right direction key of the input keys 15 is selected
(S30: No), the step S 32 is skipped, and the present process
goes back to S17 with keeping on displaying the abbreviation
display screen image 160.

In case where a reference character is inputted by the user
(S26: Yes) while the above steps of S17 to S26, S30, and S32
are repeated, an error title and operation information corre-
sponding to the inputted reference character are read out from
the error display memory 331(S28). Thereafter, the present
display are erased, and the detail display screen image 161
with the error title and operation information as read out are
displayed on the LCD 16 (S29). Then, the present process
goes to S12.

In this case, if the error is not released (S12: No), and any
new error is not caused (S14: No), the detected error includes
two or more errors (S16: No). Therefore, subsequently, it is
judged whether the clear key of the input keys 15 is selected
(S34). When it is judged that the clear key is selected (S34:
Yes), the preset process goes to S17, in which the abbreviation
display screen image 18 is displayed (S18).

Meanwhile, when it is not judged that the clear key is
selected (S34: No), it is judged whether a reference character
is inputted by the user (S36). When a reference character is
inputted by the user (S36: Yes), an error title and operation
information corresponding to the inputted reference character
are read out from the error display memory 331 (S28). There-
after, the present display is erased, and the detail display
screen image 161 with the error title and operation informa-
tion as read out is displayed on the LCD 16 (S29). Then, the
present process goes to S12.

In the meantime, when the clear key is not selected (s34:
No), and any reference character is not inputted by the user
(836: No), it is judged whether either the left direction key or
right direction key of the input keys 15 is selected (S38).

When either the left direction key or right direction key is
selected (S38:Yes), the display in the lower operation infor-
mation area 1612 (see FIG. 4B) on the detail display screen
image 161 is scrolled in a direction specified by the selected
direction key (S40). Thereafter, the present process goes to
S12.

According to the screen display process, owing to the dis-
play of the abbreviation displayed on the abbreviation display
screen image 160 when two or more errors are caused, the
user can visually recognize the two or more errors as being
caused. At the same time, the user can also visually recognize
the error titles that are the original information of the abbre-
viations. Consequently, even in such a limited display area,
the user can quickly grasp a lot of information.

Further, in response to a reference character being inputted
by the user, the abbreviation corresponding to the inputted
reference character is displayed on the detail display screen
image 161. Therefore, the user can grasp what kind of error is
caused and operation information regarding operations
required for releasing the caused error, quickly and easily.

Additionally, in response to the clear key being pressed by
the user while the detail display screen image 161 is being
displayed, the abbreviation display screen image 160 is dis-
played. Hence, the user can promptly reconfirm all the two or
more errors as currently being caused.

Next, referring to FIGS. 6 to 7, a second embodiment
according to aspects of the present invention will be
described. In the aforementioned first embodiment, the image
forming device 1 is configured to display the abbreviation
display screen image 160 when two or more error are
detected. In contrast, in the second embodiment, the image
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forming device 1 is configured to display either the abbrevia-
tion display screen image 160 or a below-mentioned simpli-
fied display screen image 162

It is noted that the following explanation will be given on
the premise that an external and electrical configurations of an
image forming device 1 in the second embodiment are the
same as those of the image forming device 1 in the first
embodiment. Hereinafter, the same reference characters will
be given to the same portions as those in the first embodiment,
and explanations about the same portions will be omitted. The
following description will be given to points different from
the first embodiment.

FIG. 6A is an example of the simplified display screen
image 162 displayed on the LCD 16 of the image forming
device 1 in the second embodiment. As shown in FIG. 6A, the
simplified display screen image 162 is configured with an
upper error number display area 1621 to display the number
of currently-caused errors (an example of a numerical num-
ber of concluded conditions) and lower title display area 1622
to display abbreviations and error titles corresponding to the
currently-caused errors. Namely, when two or more errors are
detected, the number of the caused errors is displayed as well
as the error titles thereof.

Further, in the present embodiment, when the simplified
display screen image 162 is displayed on the LCD 16, either
the left direction key or right direction key of the input keys 15
is selected, the display in the title display area 1622 is only
scrolled in a direction specified by the selected direction key.
Thereby, firstly, the user can visually recognize the upper area
and grasp the total number of the currently-caused errors.
Further, the user can also visually recognize necessary error
titles by scrolling the lower area as required. Thus, even
though a lot of errors are caused, the user can promptly
confirm the currently-caused errors.

FIG. 6B schematically shows switchable screen images to
bedisplayed as the simplified display screen image 162 onthe
LCD 16. Firstly, the simplified display screen image 162 as
described with reference to FIG. 6A is displayed.

As shown in FIG. 6B, in the title display area 1622 at the
lower side of the simplified display screen image 162, each
abbreviation is displayed in a manner associated a reference
character. Then, in the same fashion as described with refer-
ence to FIG. 4B, in response to the reference number being
inputted by the user, detailed information regarding the
abbreviation corresponding to the inputted reference charac-
ter is displayed on the detail display screen image 161. It is
noted that in FIG. 6B, a detail display screen image 161 to be
displayed in case where the reference character “1” is input-
ted is only exemplified. However, when another reference
character is inputted, the detail display screen image 161 ofan
abbreviation corresponding to the inputted reference charac-
ter is displayed. Furthermore, when another reference char-
acter is inputted while any detail display screen image 161 is
being displayed, the present display is changed to a detail
display screen image 161 of an abbreviation corresponding to
the inputted reference character.

Thereby, it is possible to display necessary information in
the display area quickly and easily by inputting an intended
reference character with reference to the simplified display
screen image 162.

In addition, in response to the clear key of the inputkeys 15
being pressed while the detail display screen image 161 is
displayed, the present display on the LCD 16 is switched from
the detail display screen image 161 to the simplified display
screen image 162. Thereby, when the user wishes to recon-
firm all the currently-caused errors, or to know a reference
character for making an intended detail display screen image
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161 display, it is possible to return to the simplified display
screen image 162 quickly and easily.

It is noted that when some of the currently-caused errors
are overcome while the switching between the detail display
screen image 161 and the simplified display screen image 162
is performed, and it becomes possible to display the abbre-
viation display screen image 160, the present display on the
LCD 16 is switched from the simplified display screen image
162 to the abbreviation display screen image 160 (see FIG. 4).
Details about this switching operation will be described with
reference to FIG. 7.

FIG. 7 is a flowchart showing a screen display process to be
executed by the image forming device 1 of the second
embodiment. The same reference characters will be given to
the same steps in the screen display process as those in the
screen display process (see FIG. 5) by the image forming
device 1 of the first embodiment, and explanations about the
same steps will be omitted or simplified.

As shown in FIG. 7, in the screen display process to be
executed by the image forming device 1 of the second
embodiment, when an error is caused (S4: Yes), and the
caused error includes two or more errors (S6: No), firstly, an
abbreviation and error title of each caused error are read out
from the error display memory 331 (S17). Then, it is judged
whether to display the aforementioned simplified display
screen image 162 (see FIG. 6), based on the number of char-
acters constituting the abbreviations 3312 of the currently-
caused errors. Specifically, the number of characters to be
displayed in the abbreviation area 1601 is determined by
adding, to the total number of the characters constituting the
abbreviations of the currently-caused errors, the number of
reference characters to be added to the respective abbrevia-
tions (S17a).

Subsequently, it is judged whether the number of charac-
ters as determined in S174 is equal to or more than the maxi-
mum number of characters displayable in the abbreviation
area 1601 (S175). When the judgment in S175 is affirmative
(S175: Yes), the simplified display screen image 162 (see
FIG. 6) is displayed on the LCD 16 (S19). Meanwhile, when
the judgment in S175 is negative, namely, when it is judged
that the simplified display screen image 162 is not to be
displayed (S175: No), the abbreviation display screen image
160 (see FIG. 4) with the abbreviation and error title as read
out in 817 is displayed on the LCD 16 (S18).

It is noted that the number of characters displayed in the
abbreviation area 1601 has correlation with the number of
detected errors. In other words, the more errors are detected,
the more the number of characters displayable in the abbre-
viation area 1601 is likely to be increased. Therefore, instead
of the judgment in S1754, for example, it may be judged
whether the number of detected errors is equal to or more than
a predetermined value. In this case, the simplified display
screen image 162 is displayed in S19 in case where the judg-
ment is affirmative, while the abbreviation display screen
image 160 is displayed in S18 in case where the judgment is
negative.

Next, itis judged whether any error is released (S20). When
it is judged that any error is released (S20: Yes), the present
process goes back to S4. Then, when an error as being cur-
rently caused is detected (S6: Yes), the detail display screen
image 161 is displayed (S10). Meanwhile, when two or more
errors are detected (S6: No), and the judgment in S175 is
negative (S175: No) with an error being released (i.e., the
number of currently-caused errors being reduced), even
though the abbreviation display screen image 162 is dis-
played until then, the present display is changed to the sim-
plified display screen image 160.
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In the meantime, when any error is not released (S20: No),
it is judged whether a new error is caused, based on signals
outputted by the remaining toner sensor 23, waste toner
detecting sensor 24, and recording paper sensor 25 (S24).
When it is judged that a new error is caused (S24: Yes), the
present process goes back to S17. When the judgment in S175
is affirmative (S175: Yes) with a new error being caused (i.e.,
the number of currently-caused errors being increased), even
though the abbreviation display screen image 160 is dis-
played on the LCD 16, the present display is changed to the
simplified display screen image 162.

Meanwhile, when any new error is not caused (S24: No), it
is judged whether a reference character is inputted by the user
(S26). When any reference character is not inputted by the
user (S26: No), it is judged whether either the left direction
key or right direction key of the input keys 15 is selected
(S30).

When it is judged that either the left direction key or right
direction key of the input keys 15 is selected (S30: Yes), the
display in the lower area of the abbreviation display screen
image 160 or simplified display screen image 162 is scrolled
in a direction specified by the selected direction key (S32),
and the present process goes back to S17.

When a reference character is inputted by the user while the
aforementioned steps are repeated in this manner (S26: Yes),
an error title and operation information corresponding to the
inputted reference character are read out from the error dis-
play memory 331 (S28). Thereafter, the screen image dis-
played until then is cleared, and the detail display screen
image 161 with the error title and operation information as
read out is displayed on the LCD 16 (S29). Then, the present
process goes back to S12.

When the error is not released (S12: No), and both the
judgments in S14 and S16 are negative (S14: No, and S16:
No), it is judged whether the clear key of the input keys 15 is
selected (S34). When the clear key is selected (S34: Yes), the
present process goes to S17, and the abbreviation display
screen image 160 or simplified display screen image 162 is
displayed (S18 or S19).

According to the image forming device 1 of the second
embodiment, when two or more errors are detected, the num-
ber of the caused errors is displayed in the simplified display
screen image on the LCD 16 as well as error titles of the
caused errors. Therefore, the user can promptly grasp a lot of
information even in such a limited display area. For example,
even when a lot of errors are concurrently caused, and error
titles of only part of the caused errors can be displayed, the
user, who has recognized the number of the caused errors,
may understand appropriate operations to release the errors,
or presume errors that are not shown on the LCD 16, based on
the number of the caused errors.

In addition, when a plurality of errors are detected, it is
judged whether to display the simplified display screen image
162 in S19, based on the numbers of characters constituting a
plurality of abbreviations corresponding to the plurality of
errors. Then, when it is not judged that the simplified display
screen image 162 is to be displayed in S19, the abbreviation
display screen image 160 is displayed on the LCD 16. Hence,
the display suitable for the number of the characters of the
abbreviations is shown. For instance, when the number of the
caused errors is small, and the judgment in S175 is negative
(S176: No), the abbreviation display screen image 160 is
displayed instead of the simplified display screen image 162.
Thereby, abbreviations of a larger number of errors can be
displayed. Consequently, the user can grasp more informa-
tion.
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Hereinabove, the embodiments according to aspects of the
present invention have been described. The present invention
can be practiced by employing conventional materials, meth-
odology and equipment. Accordingly, the details of such
materials, equipment and methodology are not set forth
herein in detail. In the previous descriptions, numerous spe-
cific details are set forth, such as specific materials, structures,
chemicals, processes, etc., in order to provide a thorough
understanding of the present invention. However, it should be
recognized that the present invention can be practiced without
reapportioning to the details specifically set forth. In other
instances, well known processing structures have not been
described in detail, in order not to unnecessarily obscure the
present invention.

Only exemplary embodiments of the present invention and
but a few examples of'its versatility are shown and described
in the present disclosure. It is to be understood that the present
invention is capable of use in various other combinations and
environments and is capable of changes or modifications
within the scope of the inventive concept as expressed herein.

Further, in the above embodiments, the image forming
device 1 provided with a function of forming an image has
been described as an example of the display device according
to aspects of the present invention. However, the present
invention may be applied not only to such an image forming
device but also to a device configured with a display area for
displaying information.

Further, in the above embodiments, the display scroll is
implemented based on the user’s operation. However, in any
of S10 of the screen display process (see FIG. 6), S29 in
which the detail display screen image 161 is displayed, S18 in
which the simplified display screen image 160 is displayed,
and S19 in which the simplified display screen image 162 is
displayed, only the display in the lower area may automati-
cally be scrolled without any user’s operation.

Additionally, in the above embodiments, the display in the
information display area 1602 at the lower side of the abbre-
viation display screen image 160 is scrolled. However, a
plurality of pieces of display information to be displayed in
the information display area 1602 may alternately be dis-
played at intervals of a predetermined time period. In the
same manner, error titles to be displayed in the title display
area 1622 of the simplified display screen image 162 may
alternately be displayed at intervals of a predetermined time
period.

Further, the abbreviation display screen image 160 in the
above embodiments is configured to display the abbreviations
and error titles. However, the abbreviation display screen
image 160 may be configured to display the number of cur-
rently-caused errors in addition to the abbreviations and error
titles.

FIG. 8 schematically shows an abbreviation display screen
image 160 in a modification according to aspects of the
present invention. As shown in FIG. 8, the number of cur-
rently-caused errors 1603 may be displayed in the abbrevia-
tion area 1601. Thereby, the user can promptly grasp the
number of currently-caused errors.

Further, in the abbreviation display screen image 160 (see
FIG. 4A) of the embodiments, each abbreviation is displayed
with a reference character attached thereto in the abbreviation
area 1601. However, as shown in FIG. 8, each abbreviation
may be displayed without any reference character attached
thereto in the abbreviation area 1601 of the modification. In
this case, a reference character may be attached only to each
of'the abbreviations and error titles displayed in the informa-
tion display area 1602. Thereby, since there can be displayed
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more characters in the abbreviation area 1601, a lot of abbre-
viations can be displayed side by side.

Furthermore, in the above embodiments, abbreviations and
error titles are displayed in the information display area 1602
atthe lower side of the abbreviation display screen image 160.
However, only error titles may be displayed in the informa-
tion display area 1602, without displaying the abbreviations.

Additionally, in the above second embodiment, the simpli-
fied display screen image 162 is configured to display the
number of currently-caused errors and abbreviations. Instead,
for example, the simplified display screen image 162 may be
configured to display the total number of currently-caused
errors and error titles.

What is claimed is:

1. A display device, comprising:

a display area configured to display information therein;

an information storing unit configured to store therein a

plurality of event titles respectively representing one or
more events known to occur in an image forming appa-
ratus;

an abbreviation storing unit configured to store therein an

abbreviation corresponding to each of the plurality of
event titles;

a processor; and

memory having instructions stored therein that, when

executed by the processor, cause the processor to operate
as:
an event detecting unit configured to detect one or more
events that have occurred in the image forming appa-
ratus as a subject to be displayed in the display area;
a judging unit configured to judge whether only one
event has been detected or whether multiple events
have been detected by the event detecting unit; and
a first control unit configured to:
in a first case where it is judged by the judging unit
that the event detecting unit has detected multiple
events, (i) acquire a first group of event titles rep-
resenting a first group of events detected by the
event detecting unit and a first group of abbrevia-
tions thereof from the information storing unit and
the abbreviation storing unit, respectively, and (ii)
display each acquired event title and each acquired
abbreviation thereof in the display area,
in a second case wherein it is judged by the judging
unit that the event detecting unit has detected only
one event, acquire and display one event title rep-
resenting one event detected by the event detecting
unit without acquiring and displaying the abbrevia-
tion thereof, and
in a third case where it is judged by the judging unit
that the event detecting unit has detected a second
event when only the one event title is displayed, (i)
acquire a first abbreviation of the one eventtitle, (ii)
acquire a second event title representing the second
eventand a second abbreviation of the second event
title, and (iii) display the first abbreviation, the
second abbreviation, and the second event title in
addition to the one event title.

2. The display device according to claim 1, further com-
prising:

an input unit configured to accept an input therethrough,

wherein the first control unit causes to be displayed, in the

display area, each of the abbreviations with a reference
character associated therewith, and

wherein the memory comprises further instructions stored

therein that, when executed by the processor, cause the
processor to further operate as:
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a second control unit configured to:

clear the one event title or the first group of event titles
and the first group of abbreviations thereof dis-
played by the first control unit,

acquire second information regarding an abbreviation
associated with a reference character from the
information storing unit, and

display the second information in the display area, in
response to an input for selecting the reference
character being accepted through the input unit.

3. The display device according to claim 2, wherein the
memory comprises further instructions stored therein that,
when executed by the processor, cause the processor to fur-
ther operate as:

a third control unit configured to:

clear the second information acquired by the second
control unit,

acquire different second information regarding an
abbreviation associated with a second reference char-
acter from the information storing unit, and

display the different second information in the display
area, in response to the second reference character
being selected through the input unit while the second
information acquired by the second control unit is
being displayed.

4. The display device according to claim 2, wherein the
memory further comprises instructions stored therein that,
when executed by the processor, cause the processor to fur-
ther operate as:
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a display switching unit configured to clear the second
information, and to display each acquired event title and
abbreviation thereof in the display area, in response to a
predetermined input being accepted through the input
unit while the second information is being displayed.

5. The display device according to claim 2, wherein the
second information regarding the abbreviation associated
with the reference character selected through the input unit
includes error information representing an error being caused
and operation information representing an operation to
release the error.

6. The display device according to claim 1,

wherein the display area is divided into a first area and a
second area,

wherein the first control unit displays each acquired event
title in the first area, and

wherein the first control unit displays the abbreviation
corresponding to each acquired event title in the second
area.

7. The display device according to claim 1,

wherein the information storing unit includes error infor-
mation regarding an error known to occur, and

wherein the event detecting unit is configured to detect the
error.



